GABA and glutamate interact in the substantia innominata/lateral preoptic area to modulate locomotor activity.
Previous studies have shown that excitatory amino acid agonists or GABAergic antagonists injected into the substantia innominata/lateral preoptic area (SI/LPO) can produce the stimulation of coordinated locomotor activity. The purpose of the present study was to determine whether GABAergic and glutamatergic mechanisms in the SI/LPO interact to regulate locomotor activity. The stimulation of locomotor activity produced by the bilateral injection into the SI/LPO of 0.5 microgram of AMPA, a potent quisqualic acid receptor agonist, was antagonized by the coinjection of muscimol (25 ng). Similarly, the stimulation of locomotor activity produced by picrotoxin, an inhibitor of the effects of GABA, was antagonized by the coinjection of DNQX, which has been shown to inhibit the behavioral effects of both kainic acid and quisqualic acid, or a high dose of GAMS (25 micrograms), which has been shown to inhibit the behavioral effects of both AMPA and N-methyl-D-aspartic acid. In contrast, a lower dose of GAMS (5 micrograms), which selectively inhibited the locomotor stimulation produced by AMPA, or D-alpha-aminoadipic acid, at a dose (10 micrograms) which selectively inhibited the locomotor stimulation produced by N-methyl-D-aspartic acid, did not inhibit the effects of picrotoxin. However, the combination of both GAMS (5 micrograms) and D-alpha-aminoadipic acid (10 micrograms) produced a marked inhibition of the response to picrotoxin. These results suggest that the hypermotility response elicited by picrotoxin can only be antagonized when more than one subtype of excitatory amino acid receptor is antagonized and support the concept that excitatory amino acid receptors and GABAergic receptors in the SI/LPO interact to regulate locomotor activity.